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surface and interfacial phenomena dl ja j .ip*. ^ '^a 


Surface and Interfacial Phenomena 


• Interface d is the boundary between two or more phases exist together. 

• Several types of interface can exist depending on whether the two adjacent 
phases are in solid, liquid or gaseous state. 

interface j Surface d*A .. <ijdl <-«jd ? jV u^dk^ 


AjLoJI (jjj ^AA^I (jJJAJJa q jj ^kuJI _jA b Surface 

Jijj-aidl b i b JjjjI jj]I ^Jajai (Jjkj t I(_JiLa o j bLa <djjl£ j t $.La]l ^kuo 4 _iaxuj f.1 

Surface -j 

(jk> ^5 ^ ‘ ajUIIj eiu jll <_5 j jja. jLuj jjc. jjIjIuj ^kuJI b <- Interface ^ 

# ^Jajudl( 

?<_$' j' Interfacial phenomena d! SjAlk ^a! ^ U 


# Important of Interfacial phenomena in pharmac 


1. Adsorption of drugs onto solid adjuncts in dosage forms 

2. Penetration of molecules through biological membranes 

3. Emulsion formation and stability 

4. The dispersion of insoluble particles in liquid media to for suspensions 


tjjjli ,j j jjj£ djU.U. ^ bj c p*j adsorption ^ kk. Jjl. > 

Coat ^g-bc. kjj (jLa^j (jjjl Aj j 1 .id JJ j-ad <jjl ^ka 

L^j^ab ^3 jl ^ jt Lg^axJa i » ^ 1 A 'ix a dLa (j*a Film S- 1 2 3 4 

interfacial d! a.* k J.^ ^1 ^.jV b <_£ ‘ jl$dl ls* l$dd jl 

tension 

tjsi jLic. AjkJI *Lic. jl Cell membrane dt ^ k^dj kjjVt jt d>dl <jdij A 

. U^dj jdsldl 

4_id j 4_)La J3j du^j .13 b-s.1 j^Ldl c?d ^J (jjuaLajVI AdLaC. A 

? cf' Emulsifying agent 

Solvent j''^d^ (> j*a> 1 jj jjj jjkJl jl Suspensiond! 

L-LuijjjLo jj& (_^a (3^-* (Jj^aiiA I jdl 3j J3 
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liquid interfaces 


• Surface and Interfacial Tensions In the liquid state, the cohesive forces 
between adjacent molecules are well developed. 


♦ For the molecules in the bulk of a liquid: 


• They are surrounded in all directions by other molecules for which they have 
an equal attraction. 


♦ For the molecules at the surface: 


• Only attractive cohesive forces with other liquid molecules which are situated 
below and adjacent to them. 

• They can develop adhesive forces of attraction with the molecules of the other 
phase in the interface. 

• The net effect is that the molecules at the surface of the liquid experience an 
inward force towards the bulk of the liquid and pull the molecules and contract 
the surface with a force F. 

• To keep the equilibrium, an equal force must be applied to oppose the inward 
tension in the surface. 



Molecule 
Air at surface 



SURFACE TENSION 
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^ bulk C 5 ^ lg ajLJI a 1& bulk a>J£ 

water 0 ^ bulk -il <jV <^g>^ ajLJI ^ja V^A 4JjL<^ ciAjj^^j a ajLJI 4x* *Iil 

l>^? phase 

-LjI jj c*iLc (jfil A-LL^ ^^Sa ^a Surface aA-*> ^ S 

Sj^l j! Ajuill ^JliLj Air c£^ (jbuic. Ul*-ll ^g>il 1^ cijtg-^J! £)*y ^ja Lg-iJ AJad^-ol! ClAjJ^^Jl 
l£* ^ i> l£J c>^' l> csO?^' U£ Aj^LolLq <ji* Ua 

(Jjd£c. L? ^ ^ nA ^llilljj dutj Aj2!)IjA (JjLuJI ^lLjoj jj jj ^Ulljj JjjS j>a 

^ ^ tiwitl Ajudll jl ^^Jajudll jj jj]| l ^-lAjudJ j£]|j ^lajudll Aj^U ^ jLki] CIjIjjj^JI i > ^ ^ £5j b 

^J dulj <jiua AjLJI ^-Ljoj ^i^ijj Lajta jLudC* j ^JajuJl ClAjJj^J Ajoj Cjj^ A.^jn Lull U ^^Allj 

UJ^W ja Surface tension -11 4 \& c^ili Jl J ^jalj jaU 

j>^.V1 


Surface 


\/ 


\/^ 

#■4 4*4 

# % 


Surface tension 


Intermolecular forces 


/V 


Bulk 

(inside) 


* SURFACE TENSION: 


• It is the force per unit length that must be applied parallel to the surface so as 
to counterbalance f jtifc the net inward pulls and has the units of dyne/cm. 


• INTERFACIAL TENSION: 


• It is the force per unit length existing at the interface between two immiscible 
liquid phases and has the units of dyne/cm. 

• Interfacial tensions are less than surface tensions because the adhesive forces, 
between the two liquid phases forming the interface are greater than when a 
liquid and a gas phase exist together. 

• If two liquids are completely miscible, no interfacial tension exists between 
them. 

• Greater surface tension reflects higher intermolecular force of attraction, thus, 
increase in hydrogen bonds or molecular weight cause increase in surface 
tension. 
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lK'>A1 (j ja l_uuu CjUjjjjj (jc. 2 -jUI! c^Jsudl Surface tension -S' 

Dyne/Cm S-g^bS jj Jjlall s^.j ^gic. ^jlL c _ s _lSl <_$jail Jlaij ^gillj ^ <-j.iaJI ijj$ J^bcL 
j ^11 j ciujll ^ j yja .jma jj& SjSJI b interfacial tension -S' 

(j! AjIaII Ajjuoll (jjjiLajV' jji .l^bALa i U .' £- a (_P(Jb. .<11 ^Jc. 

£* I ji#ja jijU-1' 4 jc.Lo!j b interfacial tension -S' cr^' j' <JSa( ^jV t .» J£*j f*^' <jbic. 
. j Al«ja ^^ajjA jl interfacial tension ^5%* <jL» j^bdl jl ^blbj .. 


jj^I Interfacial -S' ‘Alla ? surface tension -S' VI j c$jS' interfacial -S' 
ejjat diUj^aJI aIL^. (jV IjAj (JjLuo (jjj <_£_$a <_£ jal (jAlLui dibj^)^. Qii 

. Surface tension -S' <> t^' *jb IjIsluj^? ^blbj <j^ul 


* SURFACE FREE ENERGY: 


• The work required to create a unit area of surface. 

• It is the work required to increase the surface buy 1cm. 

W= yAA 

• Its equivalent to the surface tension y, thus the greater the area A of 
interfacial contact between the phases, the greater the free energy 

• Its unit is erg/cm 1 2 3 and the unit erg = dyne.cm 

• For equilibrium, the surface free energy of a system must be at a minimum . 

erg/cm 2 Axuba oi^j 1cm <^1'oibj AjbJl (—iLiuil <jc. ii _ s All (Ji-iill b 

dyne/cm surface free energy -S' u' j^V' ^ ^^bA C5 j*j erg = dyne.cm -S' 

erg/cm 2 cAb* erg -Sb U-yjA- jS 

uV <j* Free energy -S' UU* jja « A ^ cA' surface area -S' jj b>t ‘ uA^S' t>j 

AijUall (Jlal ^jV 4 dub (ilc-llu ^jLuofrj L_Luibjll 

(illjij j (Jlyuj ‘-^11 j (j^.a<a 

E Explain why, most of the liquids tends to assume a small spherical shape? 

► Because spherical shape exhibits a minimum surface free energy so system will 
be more stable. 

? surface tension -S' c>A' j' u^' l$' j' sAa 


♦ Methods for measuring surface and interfacial tension: 


1. Capillary rise method 

2. Ring (Du Nouy) tensiometer 

3. Drop weight method (Stalagmometer) 


t 































BEIN CEUTICS 


SUCCESS TEAM 



♦ The choice of the method depends on 


a. The size of sample 

b. The accuracy required 

c. The size of the sample 


A. Capillary Rise Method || 

Uses: 

• Used to determine surface tension but not suitable for determination of 
interfacial tension 


The Principle: 

• When a capillary tube is placed in a liquid, it rises up the tube a certain distance. 

• By measuring this rise, it is possible to determine the surface tension 
of the liquid. 

• When the force of Adhesion is greater than the cohesion, the liquid is said to 
wet the capillary wall, spreading over it, and rising in the tube. 

• If a capillary tube of inside radius = r immersed in a liquid that wet its surface, 
the liquid continues to rise in the tube due to the surface tension, until the upward 
movement is just balanced by the downward force of gravity due to the weight of the 
liquid. 

^ C5* xl\ 4-u e >Capillary (j* a^j^UI U& 

Adhesive force dl ^ b ? ^ <, 

ajjajVI ^ ‘ (JjLuoII j Adhesion dl i t U& t Sj-uS (JjLuoII j 

^.Uoj (jfxj* j aJo^j Ale- 


jauj J. diblc* Aabt^Jl ^5(jl ^ i ujjj b ? j j Aj] JjLudll l_lL 

b Surface tension dl jc. jVI <jl c> Vj V l-mja 

.JjIjuJI (jjj jl ^ njaij 


# The upward component of the force: 


• Resulting from the surface tension of the liquid at any point on the circumference is 
given by the total upward force around the inside circumference (=mass) of the tube 
is 

a = y cos 0 
a = 27Try cos 0 
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Where: 

• a = the contact angle between the surface of the liquid and the capillary wall 

• 27ir = the inside circumference of the capillary 




Water 


# The downward force of aravit 


nr 2 (p — p°)g + W 

Where: 

• rtr 2 = the cross-sectional area 

• h = the height of the liquid in the capillary tube 

• p — p° = the difference in density of the liquid p and its vapor p° 

• g= the acceleration due to gravity 

• w = the weight of the upper part of the capillary tube 

at maximum heig ht: 

• the two forces exist in equilibrium 

nr 2 (p — p°)hg + W = 27irycos0 

• po, 0 and w can usually be disregarded Hence the surface tension can be 
calculated by 

2nry = nr 2 hpg 
Y = l/ 2 rhpg 


B.Ring (Du Nouy) Tensiometer 


Uses: 


• Used to determine surface tension and interfacial tension 
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Principle: 

• The force necessary to detach a platinum-iridium ring immersed at the surface 
or interface is proportional to the surface or interfacial tension. 

• The force of detachment is recorded in dynes on a calibrated dial 

• The surface tension is given by* 

y = ^n(R 1 +R 2 ) 

Where: 

• F = the detachment force 

• Ri and R. 2 = the inner and outer radii of the ring ^ jdd'j c^L'dl 



J.1^1 jjlc. (JjLuJI Ajj j j^i-a ^(jx Asia. j-a < _ 5 lc liA 

interfacial tension j' Surface dl 
jlj ^LL jU! ^ (j± AiLJI surface tension dl L yn$\ LI j] 
. Interface ^j u j^dal t ^ ^1 ^ AiLJI .L^a t interfacial tension dl 

Lai (jLa^j ? Li Jj^adl 4_iLa*l A-a^j^Ul ijiill <_fl jjLIj ^Lg_Ljjl^ AiiaJI (Jo-iaSl jl JjujI IaiA lj£ Jjtj 

Jila -iLL interfacial tension dl jl Surface tension dl jj U! sj^l jj 

^ j .laLa. 4-al C_S x (JaLIl ^j) lAL*-a 6-lLj (jLuuC. dl^H^I jl c <Cal Jjl 


C. Drop Weight and Drop Volume Method 


• If the volume or weight of a drop as it is detached from a tip of known radius is 

determined, the surface and interfacial tension can be calculated from 

0mg 0 Vpg 


r = 


2nr 


2nr 


V 
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Where: 

• V = the volume of the drop 

• p = the density of the liquid 

• m = the mass of the drop 

• g = the acceleration of gravity 

• 0 = the correction factors 



Jaiili ^ ^ Stalagmometer dl jl$aj 1*jj I jfcufrh ^1 Ls ±**l\ a-L^L 

ta* Jaijll j ajUII Surface tension dl a.i*W ater dl j Sample dl 

.. ^ 5 ^' jj j U** ^1 JjLdl Surface tension dl 

(j^alLa. ^ia Aaij c 1 u |ji£ 


SURFACE ACTIVE AGENTS (Amphiphiles) 


• A surfactant molecule consists of hydrocarbon (hydrophobic) tail portion with a 
sphere representing the polar (hydrophilic) head group attached at one end. 

• The hydrocarbon chains are straight because rotation around carbon-carbon 
bonds bends 5 coils and twists them. 

• Molecules and ions that are adsorbed at interfaces are termed surface-active agents , 
surfactants or amphiphile 

The amphiphile may be : 

•S Hydrophilic 

S lipophilic 

S well-balanced between hydrophilic and lipophilic (amphiphilic). 

Examples: 

S Sodium lauryl sulfate (SLS) ^ 


hydrophobic hydrophilic 



.. <^VI (jiij t amphiphiles dl jl Surface active agent dl J surfactant d! 
ajUII bj <jdj]I jl Headdl hydrophilic 1:1 Surfactant dl 

jl Ajldl hydrophobic j' lipophilic uj% Lj J^dl jl Tail dl ^Idlj t 

lg_iV ajUII a^Ha (jjil j\\ i cjjjj ajU aj 9 frlc. j ^ b Surfactant dl ujk. j\ ^Idbj t ciujll 

Lipophilic ajV ciujll jai AaiA Jjdlj Hydrophilic 
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ajjLolLg ajjulj aj& (jV Oil j Water ^ <*—iILj ^jd ajs chilli 

JaJillj a c.^ Cy* 

Liquids dl cdAs d±^ Surface tension dlj Interfacial dl Jdiij ' Wi . /h d jJI 

‘ surfactant f^U-A bilks. j] jSl ^JjbiA <ji« Cjj jllfr Igjdaa. jl 4-ildl Jlldl Jj^ui ^^Ic- ^ 

.. psdAi j interfacial tension dl d^ b surfactant dl 

a^Uj J^ill bj sodium lauryl sulfate dl ja Surfactant dl J12* t2bj& j 


"OSOsNa 


H 2 

jC^ 


Ho 


HsCT 


H 2 

XL 


Ho 


'CT 

Ho 


Ho 

XL 


Ho 


'C" 

Ho 


X" 

Ho 


XT 

h 2 


x 

H 2 


XSO s 



Hydrophilic - Lipophilic Balance 


• A scale showing classification of surfactant function on the basis of HLB values of 
surfactants. 

UT D _ ratio of Hydophilic 

HLd —-—-—- 

ratio of lipophilic part 

• The higher the HLB of a surfactant the more hydrophilic it is. 

• The lower the HLB of a surfactant the more lipophilic it is. 

Example: !■*» rt-* 

S Spans with low HLB are lipophilic, (more than 10) 

S Tweens with high HLB are hydrophilic, (less than 10) 
hydrophilic cs-^bj s j±£ Hydrophilic dl * cd'- 2 - HLB dl jl£ jl ^Idbj 

c^' Jj^d 'j Jbdlj .. More lipophilic csdA dda HLB dl j\ ^531 j surfactant 

ba-v b 


HLB 

Pharmaceutical use 

1-3 

Antifoaming 

3-8 

W/o emulsifier 

7-9 

Wetting agent 

9-15 

O/w emulsifier 

13-16 

Detergent 

16-20 

stabilizer 




































^glc. HLB -II u' j-^a b Jalxk^l! ^ ^1 balance -It Cy* 

j' Wetting agent j>^ L 8 -} aj&Uj HLB -II ^ Surfactant -I' u' Jj^l lW^ 

Ij^Aj w/0 emulsifying agent 
? HLB -I' ^ l$\ jl L_da 



• S = Saponification number of esters. 

• A = acid number of the fatty acid 


B.For surfactant with no saponification number: 


(as lanolin and beeswax) 

HLB = E + ^ 

• E = the percent by weight of ethylene oxide 

• P - the percent by weight of polyhydric alcohol group in the molecule. 


C. For surfactant with hydrophilic portion have only oxvethvlene qrou 


HLB = - 
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> * 
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Spreading 


• When a liquid is placed on the surface of other liquid, it will spread as a film if 
the adhesion force is greater than the cohesive forces. 

"the Work of cohesion" 

• It is the energy required to separate the molecules of the spreading liquid so as it can 
flow over <jA j the sub-layer 

Wc = 2 Yl 


• Which is the energy required to break the attraction between the unlike molecules 

Wa = Y L + Ys-Y LS 

Where: 

S Yl =the surface tension of the spreading liquid 
^Y s =the surface tension of the sublayer liquid 
S YLs=the interfacial tension between the two liquids. 

• Spreading occurs if the work of adhesion is greater than the work of cohesion, 
i.e. Wa > Wc or Wa - Wc > 0 


i (jiasu IxsJ J Cjjjll j AjLall j lj^ jlaJJ <jjLa (jjLLuo i. U* La] ^1 eU*-a b jLuIijYl 

<iaaj (_$J) (J> (j! Lai i <^121 >*>n ij <_JjLui Ajl Lai t \ (Jl <a'i'sl 

iLlul <jljl 1^ 


J L 




j 1 u' adhesion forces 21 j Cohesion 21 Jc. tSlUS ? <jl b c_2a 

^LilLj Aj-kwu ^ i^LoUj ajILj Jiiuuj (JjLuo <J£ t Adhesion2l jj^I Cohesion 21 
t5 lc. jddjl JjLjj Ls s^t> Cohesion 21 <>» jj£I Adhesion 21 c±jl£ j] « jlddjl jiLL# 

. >Y1 JjLJ 

j)\ j^VlVt cJ-alC' 1 g A chilli ? ^Ij^YiVI AW 11 iJ^a 


Spreading Coefficient 


• It is the difference between the work of adhesion and the work for cohesion 

S = Wa - Wc 
S = (Yl + Y s -Yls)-2Yl 
S = Y s - (Y l + Y ls ) 

• Spreading occurs (S is positive) when -> work of adhesion between two liquids 


1 1 
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exceeds work of cohesion between molecules of each liquid. 

• If Yl + Yls is more than Ys (S is negative) the substance forms globules of 
floating lens and failed to spread. 


Ld AiLajS i ^**' A jldtliVI dd-*-a ^JjV jlddl d 1 ! (jbuaft LihLa j 

a ^\\ j* ^1 dd Adhesion force dl a ^ ^jV ^dd jlic. j s dl 

r 




^aVl j! l^JC-Lai 4 A-llLuO <C*llL *L<uk]| C1 ajI£j jLaajI j] j£] 

|j£ Ajslia Ja£j 4 j 3 j jldujl <_£l d‘ <jdaJ diaJi ^^111 d^buJl £-tjJ ^dxuJl f^lc. (jj3 (J^Ldl 

cAd ls^ 


♦ Factor affecting Spreading Coefficient: 


l. Molecular structure: 

• The greater the polarity of the molecule the more positive [S], as ethyl alcohol 
and propionic acid. 

• Non-polar substances have negative [S], fail to spread on water as Liquid 
petrolatum. 

• For organic acids, as Oleic acid, the longer the carbon chain decrease in polar 
character decrease [S]. 

• Some oils can spread over water because they contain polar groups as 
COOH and OH 

Spread dl aj jjj polarity dl jj U <_£ jl du^ * Spread dl j Polarity dl j^ aj jjL aSMc. aA 
Spread d» ^jj ^Luill jj£u polarity dl <_£ jl d> ^jj <_>^dlj a^ja <a£\\ uj^4j 

. Petrolatum dl <j j 

Spread jl VI Non polar l*sl j* jM ds jj jll ajs jU£ 

jldliVI ^ oj^dl Udc. Igja hydrophilic djlc._^v> 


2. Cohesive forces: 

• Benzene spreads on water not because it is polar but because the cohesive forces 
between its molecules are much weaker than the adhesion for water. 
u£ Adhesion dl jl cAUdl jV sddl ^ jd%? <j' VI non polar jd' u' 

s dl <a£ Jksi J ^Idbj eUdlJ jJ jidl dslij j*. jjj LjjLdll <_$j3 j* <Jal jj£u uL>d' 

d'dVll d ‘ 


> Y 
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f$jUS Surfactant 21 j ®jl jaJI <_$ j Spreading 21 Jc. j2b l$2 ajjIj CjUU <qa 


# Applications of spreading coefficient: 


• The requirement of film coats to be spreaded over the tablet surfaces 

• The requirement of lotions with mineral oils to spread on the skin by the 
addition of surfactants. 

jV tablets 2b jV Tablets 21 <j^ju ^jj ^ jbkjVt 

.. J^bla <_$! (jbioj ^&bj (j-aj3 ^ilaJj dlLtjll jbL jibe J ^Vn; jjfb 

jLic k?JI jLkjVI Calamine lotion lS j ^ 2^2' j' lotions dl <SU. ^ jUSj 

jkil jjSLuLa 


Classification of Surface-Active Agent 


a. Functional classification 

b. Structural classification 

Functional Classification | 

According to their pharmaceutical use, surfactants can be divided into the 
following groups: 

1- Wetting agent 

2- Solubilizing agent 

3- Emulsifying agent 

4- Dispersing, suspending and deflocculating agent. 

5- Foaming and antifoaming agent 

6- Detergents 

1-Wetting Agent 

• Wetting agent is a surfactant that when dissolved in water, lower the contact 
angle and aids in displacing the air phase at the surface and replacing it with a 
liquid phase. 

• Solids will not be wetted if their critical surface tension is exceeded than the 
surface tension of the liquid. Thus, water with value of 72 dynes/cm will not 
wet polyethylene with surface tension of 31 mN/cm. 

• high energy surface solids are wetted while low energy solids cannot be wetted 


\r 
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Surface tension dl polyethylene glycol d Wetting ^ <_Wd 
Surface tension dl tAs dyne -11 i 10 6 <_sjLuuj jl^aiLl b mN dlj 3 lmN/cm 


wetting ajUII j jjj£ 


• A contact angle is lower than 90°, the solid is called wettable 

• A contact angle; is wider than 90°, the solid is named non-wettable. 

• A contact angle = zero indicates complete wettability. 

• The surface of liquid water (meniscus) has a concave shape because water wets 
the surface and creeps up the side. 

• The surface of Mercury has a convex shape it does not wet glass because the 
cohesive forces within the drops are stronger than the adhesive forces between 
the drops and glass. 

(J£ i JjLuJI j ^dajoJt (jjj AjjI^II (jc. Contact angle AaL^. 4j2 

ja 90 Cy* <J3I dul£ jl Ajjl jll Jlldt Jjaui Wetting dl Lai <_)£ Ajjljll JSj Lai 



'«*?> Wettability dli 90 <> jA' 



HIGH CONTACT ANGLE 


LOW CONTACT ANGLE 


Concave 

meniscus 


Convex 

meniscus 


Mercury 



Water 
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♦ Micellar Solubilization: 



• Surfactant molecules accumulate in the interfaces between water and water insoluble 
compound. 

• Their hydrocarbon chains penetrate the outermost layer of insoluble compound 
which combine with the water insoluble molecules. 

• Micelles form around the molecules of the water insoluble compound inside the 
micelles cores and bring them into solution in an aqueous medium. 


iuui UL 


imuiuiitmi 


klUiUlUillttlil 

i 

*• 

J 

-► 

~'l K 

V* 


m 


JjLa Surface d! lie surfactant -11 ; ajUII 'XL* 4-kkkL Surfactant die ckl jl 

A m xi Aic. ^ 7-j"' ^ .id AjLaII ^ > >»• i CliljjJ)dl i Surfactant duLa 

J jiaj ( _ surfactant dli surfactant d' ^ JlX* dc.lii 

j C 5 % u 1 -^ j* bulk dL Surfactant dl aAi dUd AiUdl ^ Id ajL* 1I jddj bulk dl 

Micelle Lda. <jj£j 1 $ i ^ did^jl 

Critical micelle concentration dl jj Surfactant d' jd jj U1 'did ? micelle dl uj^f cA®' s-da 

CMC J^dd t> jj^alkd cs -lll_5 

u^-jdl jjj (jjill jLk. t^il ddc. jLa LUJI jlldl.. Micelles dl u^jj 


Normal micelle 

Inverted micelle 

- SAA in water 

- SAA in oil (non-polar solvent) 

- Polar head outward 

- Polar head inward 

- Tail directed inward 

- Non-polar Tail outward 

- for Lipophilic drug 

- for hydrophilic drug 

1 ^ 

0' /wwv ’ hydrophobic , x/wx/w ^~> 

oil phase ^ 

d aqueous phase 

-wxaaaO aqueous 

W phase (J^wwv 

(a) 

’ hydrophobic oil phase 

(b) 


• Some compounds like phenols and benzoic acid form complexes with polyethylene 
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glycols by hydrogen bonding and/or are more soluble in liquids of intermediate 
polarity like ethanol or ethyl ether than in liquids of low polarity like aliphatic 
hydrocarbons. 

• Drugs which are soluble in oils and lipids can be solubilized by micellar 
solubilization. 

jaJjj <*-* complex benzoic acid dl j\ <_sj Ajjba*il :sl>dl (jbau <ua 

PEG dl £<* -Wjj cWb OH <btc. ebc. Jjiiill jl Polyethylene glycol 

^ i_j jau JLa <j£J Polar dl cjUiiAll ^ ^ jj£I (_jjb <jjlu I j ^l Complex dl j 

low polarity W 


A i Vi i ^A ^^111 jjc. iajoij ^ t_ijb <^1 ajjjVI (jbjj ajL& ^ Micelles dl 

Oil -l 3 " 1 J sb-dl t_La-a IjJ L-Jjjl 


♦ Critical micelle concentration (CMC] 


• Micellar solubilization does not take place below the CMC. 

• So, dissolution begins at the CMC. Above the CMC, the amount solubilized is 
directly proportional to the surfactant concentration because all surfactant added to 
the solution in excess of the CMC exists in micellar form, and as the number of 
micelles increases the extent of solubilization increases. 

Micelles '«£ <Jdj Micelles dl »bc. <jj£iu jj£jj Jal b Critical micelle concentration dl 

Abbjjl A_i3 Vj 


He. bb j A_flc- ^^lllj Surfactant dl jj£jj bb j Abb jab I Aj jjj t jj£jj]l 'bb j ^Ulbj 

.. Micelles dl 

2- Foaming and anti-foaming 

• Foams are dispersion of a gas in a liquid (liquid foams as that formed by soaps and 
detergents) or in a solid (solid foams as sponges). 

A. Foaming agent: 

► Many Surfactants solutions promote the formation of foams and stabilize 
them 

► in pharmacy they are useful in toothpastes compositions. 

B. Anti-Foaming agents 

► They break foams and reduce frothing that may cause problems as in foaming 
of solubilized liquid preparations 

► In pharmacy they, are useful in aerobic fermentations, steam boilers. 

C. Detergents: 
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► Detergents are surfactants used for removal of dirt. 

Detergency involves: 

► Initial wetting of the dirt and the surface to be cleaned. 

► Deflocculation and suspension, emulsification or solubilization of the dirt 
particles. 

b-a.eiiUU ^ ijt j jl Foam cW- j bj Foaming agent -II j a^U. Jjl 

» aj CjU 

^ (JjIg UUa. 1 l$jV U ZjL jll £- 14 ? Anti-foaming <^4 ^ 

jbk. oral -II ajj^JI dibLj^dl <_$ j anti-foaming agent t^i^l jJ=^a ajj-AM 

(JLaxIujVI (Jj3 A^l^.^]l 1-j^.lj bjt- (jiLajCLa 

Igjl (jc- (JiluiL ^-LuijVI A-lljl (jc- aJ jiuidl Detergent -II A-^l-a. ciJIj 

Emulsification -II j Suspension -II JL4j aJ ajL^Lj Jlbi Wetting 

a^)>A ~s 41 Cli^jjl jjj£j |j£j 
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